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Voltage  and  current;-  The  potential  of  lead-acid  storage  Batteries  is  2 
volts  per  cell,  v/hile  the  potential  of  the  primary  cells  v/ell  knovm  in  the 
Heather  Bureau  is  0,6  volts  per  cell.  Hence  v/here  the  maximum  numher  of  pri¬ 
mary  cells  needed  on  any  one  circuit  has  already  Been  determined  By  practice, 
it  is  necessary  merely  to  provide  one  storage  cell  in  lieu  of  each  four  pri¬ 
mary  colls.  In  the  aBsence  of  such  experience  the  Best  operating  voltage  is 
computed  as  one  third  the  total  resistance  in  ohms  of  the  longest  circuit. 

The  r  esistance  of  the  magnets  is  5  ohins,  and  of  the  circuits  1  ohm  for  each 
250  feet  of  #16  gage  vjire.  It  is  customary  to  add  a  fev/  ohms  as  o.  concession 
to  poor  connections,  '^nd  v/hile  one  cell  of  storage  Battery  is  adequate  for  many 
installations,  yet  the  cu.stom  of  employing  2  cells  has  Become  fairly  well  es- 
taBlished  in  the  Bureau  with  quite  generally  satisfactory  results.  In  a  few 
cases  Yhere  certain  instruments  are  much  farther  removed  from  the  register  than 
others,  or  for  some  reason  require  more  than  four  volts  of  Battery,  either  fixed 
resistan.ee  oh  rheostats,  oBtainaBle  on  stores  requisition,  are  required  in  the 
lo'.7- resistance  circuits  to  reduce  the  current  intensity. 

Storage  Battery  capacity.-  A  wide  variety  of  capacities  is  availaBle  among 
the  Batteries  on  the  market.  But  the  use  of  cells  having  more  than  100  ampere- 
hours  cajjacity  is  not  warranted,  since  the  instruments  all  together  require  only 
aBo'at  3  ampere-hours  per  day.  This  is  especially  true  when  the  Battery  is 
"floated",  for  energy  is  Being  constantly  put  into  the  Battery  to  Balance  the 
output,  Eor  such  service  Batteries  of  lo\7  capacity  are  recommended,  A  40  or 
50  ampere-hour  size  is  quite  ample. 

Choice  of  storage  Battery.-  Tiie  following-descriBed  storage 
Batteries  especially  adapted  to  a  floating  trickle  charge  are  recommended: 

(a)  Philco,  Type  5  DPG;  sealed  glass  jars;  furnished  in 
single-cell  units  equipped  with  gravity  indicator;  available 
through  local  Philco  decalers;  or  for  the  fiscal  year  1934-35 
on  the  General  Schedule  of  Supplies  contract. 

(B)  Exide  chloride  Type  DMIGO-5;  sealed  glass  jars;  fur¬ 
nished  .in  single  cell  units,  ,  ivla,de  By  the  Electric  Storage 
Battery  Co.,  Philadelphia.,  Penn.'^,  Availa.Ble  through  local 
Exide  dealers,  or  f rora  Exide  Branches,  depots,  and  warehouses 
throughout  the.  Uni  ted  Sta,te  s . 

Both  t^rpes  of  Batteries  have  a  capacity  of  about  50  ampere- 
hours  at  low  rates  of  discharge,  and  the  manufacturers  claim 
that  they  hrove  a.  life  of  over  ten  years. 

Automobile  type  Batteries  should  Be  avoided  for  trickle  charg¬ 
ing.  They  are  designed  for  high  ra.ther  tha.n  low  discharge  rate. 


Tlie  lso,ttery  chosen  should  he  one  thnt  con  he  snti  sfnctorily  raid  continu¬ 
ously  serviced,  and  preference  should  therefore  he  given  in  general  to  the 
products  of  v/ell-estahli shed  concerns  naintadning  local  service. 

Tri ckl e-cha.rged  stora.ge  halteries.-  This  economical  form  of  battery  power 
is  in  use  at  a  large  number  of  stations  \^th  sali  sfa.ctory  results.  A  tri  chi  e- 
charged  battery  when  "floa.ted"  requires  only  a.hout  10  watts  of  alterna.ting  elec- 
tric-lit^it  current, 

-  '  Jefiiii  tip  ns.-  A  storage  battery  is  trickle  charged  when  a.  changing  current 

of  low  aji'pereage,  e.g.  0.4  ampere,  is  employed.  The  badtery  is  said  to  be 
’  fl  paled  'when  it  is  being  charged  and  discharged  at  the  same  time.  When  a.  trick¬ 
le-charged  storage  battery  is  emploj’'ed  and  the  battery  is  connected  for  contin¬ 
uous  charge  and  discharge,  the  rate  of  the  trickle  charge  for  econony  of  opera¬ 
tion  should' preferably  be  adjusted  to  a  value  .just  sufficient  to  balajace  the 
di  scharge,  thus  keeping  the  balterj^  always  fully  charged  when  operated  normally. 

Choice  of  al ternating- current  battery  chargers.-  In  the  experience  of  the 
Bureau  wif.i  alternating- current  battery  chargers,  satisfactory  results  have 
been  obtained  from  the  (l)  Rectox  (^H96656)  manufactured  by  the  Westin^aouse 
ElectriC'A  lifg.  Co.,  Pittsburg,  Pa.,  which  is  a  copper-o:d. de  charger  having 
two  charging  rates,  one  of  .75  to  1.0  amperes,  the  other  one  half  the  hi^  rate; 
and  (2) -the  PansteeL  (formerly  called  Balki te)R/tI ,  with  on  efficient  electroly¬ 
tic  rectifier  manufactured  by  the  Pansteel  products  Co.,  Inc.,  Worth  Chicago, 
Ill.,  maodnum  rate  .75  amperes;  and  (3)  the  bulb  type  of  charger,  such  an  the 
Tungar  made  by  General  Electric  Co., 


The  copper-oxide  or  dry-pla.te  rectifier  used  in  the  Rectox  charger  han  the 
advantage  over  other  kinds  in  very  seldom  requiring  replacement,  wlmle  the 
electrolytic  and  bulb  (thermionic)  rectifiers  occasionally  require  new  elec¬ 
trodes -or  'oulbs  respectively. 

The  RAl  Fansteel  lian  three  raAes  for  various  purposes.  In  addition  it  is 
equipped  with  a  built-on  rheosta.t  to  control  the  charging  rate.  Twenty- five 
ohm  rheostabs  for  the  Rectox  changer  are  furnished  on  stores  requisitions  The 
catalog  designation  and  name  of  the  mconufanturer s  of  ba.tteries  and  changers 
sliould  be  given  on  Purchase  Requisitions,  and,  since  the  cost  of  a.  charger  and 
battery  does  not  exceed  $50,  the  name  of  but  one  dealer  is  sufficient.  Should 
0.  local  purchase  be  difficult,  the  assistance  of  the  Central  Office  may  be  re¬ 
quested, 

I  IT  STALL  ATI  PIT  AWE  OPER/iTIOW  OF  TRI  CICLE-CIhiRGER  BAT'TERIES. 

General  instructions  for  the  installation  and  operation  of  babtery  and 
charger  ane  furnished  by  the  manufacturers  or  distributors,  to  be  supplemented 
by  the  following; 

As  shown  in  the  circuit  diagram,  the  changer  is  connected  to  an  alternab- 
ing-current  lifting  current  of  a-  voltage  hnd  number  of  cycles  suitable  to  the 
changer,  usually  110  volts,  60  cycles.  Such  a,  connection  should  of  course  be 
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as  short  o.s  practi co^hl e.  The  positive  end  negative  posts  of  the  charger  are 
joined  to  the  corresponding  "battery  teiminols  v/ith  the  rheostat  in  series  to  ad¬ 
just  the  rate.  If  the  chrjrger  provides  more  then  one  rofe,  use  the  lowest  until 
need  o.rises  for  using  a  hi^ier,  Usurlly  the  instroment  stand  affords  the  most 
convenient  location  for  both  battery  and  changer,  Hov>fever,  some  ani  d  fumes  axe 
'onavoi  dc;,bl  e  and  the  practice  of  planing’  the  batteries  on  a,  shelf  in  a<  closet  of 
wa.sh  r :>  )in  is  increasing. 

'Tncn  primany  batteries  are  replaned  by  a  trickle-changed  storage  battery  the 
connection  from  the  CC-B  post  to  the  H  post  on  the  underside  of  the  register 
laist  be  removed,  and  a  cross-connection  ma.de  from  the  CC-B  post  to  the  riglot- 
hand  velocity  post.  All  other  changes  ane  exterior  to  the  register. 

V/lien  the  nev;  equipment  is  rea.dy  for  opera^tion,  first  dischaxge  the  ba.ttery 
to  the  instruments  for  an  hour  or  so  with  the  changer  cut  off.  Then  mea.sure  the 
voltage  and  the  specific  gravity  if  possible,  and  record  sane.  These  ma.ximum 
values,  indicating  oi  fully  charged  bo-ttery,  should  thereafter  be  maintained  as 
neanly  a.s  possible.  Next  plane  the  ba.ttery  on  change  while  continuing  the  dis¬ 
charge,  cutting  in  about  half  of  the  rheostad  resistance,  (A  more  ancurade  set¬ 
ting  to  about  .35  amperes  can  be  made  if  an  ammeter  is  also  available,)  Operate 
without  change  for  several  da.ys.  Then  take  rea,dings  a.gain  of  volta.ge  and  spe¬ 
cific  gravity  with  charger  cut  off  and  compane  with  those  first  ma.de.  If  they 
ane  lower,  increase  the  rade  of  charge  by  cutting  out  some  of  the  rneostad  re- 
sistaice;  if  the  badtery  is  still  fully  changed  and  gg.ssing  freely,  decrea.se  the 
rade.  Continue  the  process  until  cliange  and  discliange  ane  kept  in  balance. 
Hea.dings  once  a.  week  will  suffice  therea.fter,  and  the  only  other  adtention  should 
be  to  add  a.  little  distilled  wader  to  repla.ee  evaporation  losses;  likewise  to  the 
rectifying  cell  if  the  electrolytic  type  is  onployed,  following  carefully  the 
manufacturer  *  s  instructions.  Copper-oxide  rectifiers  ane  very  neanly  indestruct¬ 
ible,  req-^jiring  little  or  no  adtention  a.fter  insta.il adi on,  althou^i  there  is  a. 
gradual  decrease  in  the  changing  current  delivered  a.ccording  to  Bureau  of 
Standards  tests.  They  genera.te  some  hea.t,  which  calls  for  sufficient  ventilation. 
Tantalum  electrodes  slowly  di  sintegra.te  and  iikLll  a.fter  several  yeans  require  re¬ 
newal  . 


Another  method  of  maintaining  the  ba.ttery  a.t  full  change  1  s  to  carefully  keep 
the  voltage  of  the  "floa.tod"  ba.ttery  betv/een  2.10  and  2.20  volts  per  cell  mea.sured 
when  change  a.nd  discharge  are  occurring.  More  or  less  voltage  indica.tes  a.  cor¬ 
responding  overchange  or  undercha.rge,  requ.iring  an  adjustment  of  the  ra.te  a.s  be¬ 
fore  mentioned. 
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